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l- Differentiate between Systemic Inflammatory Response Syndrome (SIRS), sepsis, 
severe sepsis, septic shock, and acute respiratory distress syndrome (ARDS) 


2- Explain the seriousness of sepsis 


3- Describe the typical clinical presentation, including signs, symptoms, vital signs, 
hemodynamic measures and laboratory tests, for each condition above 


4- Describe the pathophysiology and mechanism of sepsis 
5- Describe the priorities for treatment of sepsis 


6- Explain the role of vasoactive agents in supporting the physiological function of a 
patient with sepsis, and be able to select the appropriate agent, given details of a 
patient’s condition 


7- Describe an appropriate monitoring programme for patients with sepsis 
8- List the principles of diagnosis and management of sepsis 
9- State when to involve the infection control team. 


10- Carry out Sepsis 6 (BUFALO) recommendations within the first hour to reduce 
mortality 


11- Determine appropriate fluid resuscitation for sepsis with colloids or crystalloids. 


Definitions 


°Infammation: Body response to any noxious agent (bacteria,trauma ) 
e Infection: Invasion of local tissue with microoranisms. 
* Toxins : substances secreted by microorganisms(exotoxins) 

or released upon their death (endotoxins) 
* Toxemia: Toxins circulating in blood initiating systemic body response. 
* Bacteraemia:Transient circulation of bacteria in blood (asymptomatic) 
* Pyaemia: circulation of pus and pyogenic organism in blood causing 
multiple remote abscesses . A- systemic pyaemia B- portal pyaemia. 
Sepsis: Severe infection associated with SIRS. 
Septicaemia: sepsis with signs of an organ failure. 


. . Defimitios © 


Infection/Trauma Sepsis Severe Sepsis 


A clinical SIRS with a Sepsis with a 2 1 sign of 
response presumed or organ failure 

arising from a confirmed 

nonspecific Infectious 


insult process 


Hematologic 
CNS 


Metabolic Acidosis 


Bone at al. Chest 1882; 101:1644; Wheeler and Bemard. N Engl J Med 1999; 340,207 


SIRS 
T: 21004 F 
= 96.5 F 
RR: >20 
HR: >90 
WEC: >12,000 
<4,000 
~10% bands 
PCO2 < 32 mmHg 


Confirmed 
or suspected 
infection 
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SEVERE 
SEPSIS 


Sepsis t 


Signs of End 
Organ Damage 


Hypo tension 


(SBP <90) 


Lactate >4 mmol 


Severe Sepsis 
with pe rsistent 


Hypotension 


Signs of End 
Organ Damage 


Lactate >4 mmol 


- Systemic Inflammatory Response Syndrome is nonspecific 


- It can be caused by: 
Ischemia, inflammation, trauma, infection, or several insults 
combined. 


- SIRS is not always related to infection. 


- Must have at least 2 of the following: 
Temperature >38.5°C or <36°C 
Heart rate >90 beats/min 
Respiratory rate >20 breaths/min or PaCO2 <32 mmHg 
WBC >12,000 cells/mm3, <4000 cells/mm3, or >10 % 
immature (band) forms 


Sepsis and Severe Sepsis > 


9 Sepsis = SIRS + suspected or confirmed infection (documented 
via cultures or visualized via physical exam/imaging) 


9 Severe Sepsis = Sepsis + at least one sign of organ hypo- 
perfusion or dysfunction 


Areas of mottled skin Disseminated intravascular coagulation 
Capillary refill > 3 secs Acute Kidney Injury (AKI) 

UOP < 0.5 cc/kg /hr ARDS or Acute Lung Injury (ALI) 
Lactate > 2 mmol /L Cardiac Dysfunction on echo 

Altered mental status Platelets < 100 


Abnormal EEG Troponin Leak 


[] Fever or rigors 

[] Diarrhea or vomiting - may indicate exotoxin production associated 
with early toxic shock 

[] Rash, generalized rash 

[] Abdominal/pelvic pain 

lethargy, reduced appetite 

[] Wound infection 


- Pyrexia 

- Hypothermia 

- Tachycardia 

- Tachypnea 

- Hypoxia 

- Hypotension 

- Oliguria 

- Impaired consciousness and failure to respond to treatment 


PHYSIOLOGICAL 
PARAMETERS 


Pulse 


Temperature 


Systolic BP 


Respiration Rate 


Consciousness 
Level 


Oxygen 
Saturations 


Any Supplemental 
Oxygen 


<40 41 - 50 51 - 90 91 - 110 111 - 130 2131 
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Continue to monitor and assess patient at ordered 
intervals 


Check equipment function and troubleshoot as needed Monitor vital 


Perform assessment of the patient, critically thinking signs at more 


about potential etiology of the score frequent 


Assess | score N 
3-4 Implement Nursing interventions as appropriate 2 they return to 
Patient Notify Charge Nurse of OBVSA score and trend 


baseline or score 
Document assessment, intervention and outcome is less than 3 


View vital sign trend line intervals until 


Check equipment function and troubleshoot as needed 

Perform assessment of the patient, critically thinking Monitor vital 
potential etiology of the score signs at more 
View vital sign trend line frequent 
Implement Nursing interventions as appropriate intervals until 
Notify Charge Nurse of OBVSA score and trend they return to 
Notify MD/CNM of patient score, condition and assessment baseline or score 
Consider calling Medical Response Team Is less than 3 


Document assessment, intervention and outcome 


Priciples of Treatment of Sepsis > 


Drain collection of pus and remove the necotic and 
devascularized tissues 


Remove FB. 

Drain the obstructed viscera (CBD -URETER) 
Antibiotherapy 

Fluid therapy and vasopressors. 


Nutitional support and improve the general condition. 


Treatment of Sepsis 


Early administration © Norepinephrine * 
@ Epinephrine ix ) 
€9 Phenylephrine 


@ Vasopressors @ Enteral @ Insulin 
1-6 hours after feeding therapy Q Deep 
@ Antibiotics onset sedation 


@ Molecular 
targeted 
therapies 


@ Fluids 


Several liters initially 


© Colloids 


@ Crystalloid 


(9 High chloride protective 


ventilation 


€ Goal oriented 
therapy 


€ EGDT 
P 


Early goal directed CE 


therapy GT 
= 
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Q Urinary catheter 


Sepsis 6 BUFALO Steps D 


The following care bundle ‘Sepsis 6’ (BUFALO) should be applied immediately to 
achieve administration of antibiotics in the first hour of admission. This has been 
Shown to significantly improve survival rates. 


B- Blood Cultures (before the administration of any antibiotics), full septic screen 
(MSU/HVS/ Placental swab/ Methicillin-Resistant Staphylococcus Aureus (MRSA) and 
throat swabs as indicated). Contact Consultant microbiologist through switchboard 


U- Measure accurate urine output. Consider catheterization, and commence fluid 
balance chart. 


F- Administer IV fluid challenge. If systolic blood pressure 2mmol/l is indicative of 
tissue hypoperfusion and severe sepsis 


A- Antibiotics and Arterial blood gas measurement will also assess for hypoxia 


L- Lactate level measurement 


Sepsis 6 BUFALO Steps D 


Appendix 4: ‘Sepsis 6 (BUFALO) Care Pathway 


I eted within 1 hour of admission if sepsis is suspected 
Patient Label 


U - Measure hourly Urine Output 
Catheter if unconscious or retention, otherwise start strict 
fluid input chart. 


F- Give a fluid challenge 

Hypotensive: Syst BP« 90: STAT 20ml/kg Hartmann's or 
0.996 Saline, contact senior immediately. 

Normotensive: At least 500ml Hartmann's or 0.996 Saline 


A- Give IV antibiotics 
Take blood cultures first 


According to Trust protocol (from intranet), 48 hour 
review at latest. 


L- Measure lactate; ass: eo. muy 


If > 2mmol/l: CONTACT Anaesthetist oncall, give 
20ml/kg Hartmann's or 0.996 Saline 
FBC,LFT,U& E, Coag,Glucose. 


0- Give high-flow oxygen 


ee Othersteps COO 


More aggressive investigations should be done: 
- Blood should be taken for FBC, CRP, U&Es and LFTs 


- INR should be taken if a coagulopathy is suspected 

- Consider imaging as indicated 

- Discuss the case with Registrar and make a plan for regular review and assessment 
- Regular, frequent observations as stipulated on the MEOWS chart 

- Stop non- steroidal medicines as these are contraindicated in sepsis 


- VTE risk assessment and pharmacological thromboprophylaxis as appropriate 


Antibiotics » 


O Antibiotics are essential and should be initiated early 


O Contact an infection control team and communicate the 
problem 


OCultures / Antibiotics / Labs 
Cultures PRIOR to Antibiotics 
IV Abx within 3 hrs in the ED, within 1 hr in the ICU 
© Broad Spectrum, combination therapy for neutropenic 
patients and patients with pseudomonas risk factors 


O Consider need for Source Control ! 
Drainage of abscess or cholangitis, removal of infected 
catheters, debridement or amputation of osteomyelitis 


Vids © 


Central Line Access (Fluid hydration +/- 
pressors) 


1st line therapy - fluids, fluids, fluids! 
Crystalloid equivalent to colloid 


Initial 1-2 Liters (20mg /kg) crystalloid or 500 
ml colloid 


Careful in Congestive Heart Failure patients !! 


Vasopressors » 


- Start with Levophed (norepinephrine) as first line therapy 
+/- Vasopressin 


- Consider Dopamine peripherally on floor 


Corticosteroids D 


Use in Septic Shock, if NO response to vasopressors and 
fluids 


HYDROCORTISONE 200mg -300mg / day divided 
doses (6hrs) 
Initial Dose 100mg IV x1 


Wean Steroids QUICKLY once off pressors 


ICU Admission Criteria D 


| 1 System — | (indication = 

Cardiovascular Hypotension or raised serum lactate 
persisting despite fluid resuscitation, 
suggesting the need for inotrope support 


Respiratory Pulmonary oedema 
Mechanical Ventilation 
Airway protection 


Neurological significantly decreased conscious level 


Miscellaneous Multi-organ failure 
Uncorrected acidosis 
Hypothermia 


Case © 


You are called to emergency room to review a 78 year old female who 
presented with drowziness, fever and rigors. Patient underwent a right 
sided colectomy 5 days ago. Her abdomen is distended. 


Her observations on admission are 39.3°c, BP 70/35 Pulse 120 RR 40 


What are your thoughts? 
What would you like to do next? 


Septic Shock D 


Septic Shock = Severe sepsis with cardiovascular cpllapse and 
shock. 


- Mean Arterial Pressure <60 mm Hg (<80 mm Hg if there is 
history of hypertension) after adequate fluid resuscitation 


- Need for vasopressors to maintain BP after fluid resuscitation 
- Adequate fluid resuscitation = 40 to 60 mL/kg saline solution 


(NS 5L-10L) 
Lactate > 4 mmol/L 


Pathophysiology 


Septic hock 


© The most common causative organisms : gram -ve 
bacilli,staph,candida It can occur after severe sepsis such as 
peritonitis,bowel gangrene,  . 


® The bacterial end s triger Bex immunologic 
reactions. 


® Damaging products as TNM cytokines, oxygen free radicals 
are released, 


® Vasodilatation of arteries, nous shunting reducing 
peripheral resistance slugish capillary circulation. 


® Cytokines cause endotheleal damage with leakage of fluids to 
interstitial spaces and oedema. 


tomy Department 
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Epidemiology 


* 751,000 cases of severe sepsis /year 
e Up to half develop shock 
* Overall mortality rate of 45% 


* Cause 
e Gram-4 35-40% 
* Gram- 55-60% 
e Slightly higher incidence in men, older adults (55-60 
yrs) 


Clinical Features 


* Constitutional 
* Hyper/hypothermia 
* Jachycardia 
e Tachypnea 
* Wide pulse pressure 
* Mental status change 
* Most likely obtunded 


Clinical Features 


* Cadiovascular 
* Early, vasodilators predominate 
* Cardiac output is increased with tachycardia 


e CO=SV x HR 
* i.e. Initially patients will have warm extremities 


* |f not treated aggressively decompensation ensues 
* Typically hypotension is not reversible with fluids alone 


Clinical Features 


* Pulmonary 


* Sepsis is most common condition associated with ARDS 
* Lung edema from increased permeability 
* Alveolar edema[] dyspnea, hypoxemia, opacities on CXR 
* B/L infiltrates, wedge pressure «18 


* Endotoxin, TNF-alpha, IL-1, IL-6, IL-8, bactericidal/permeability-increasing 
(BPI) protein 


Clinical Features 


* Pulmonary 
* ARDS 


* B/L pulmonary infiltrates 
* PCWP «18 (non-cardiogenic pulm edema) 
e PaO2/FiO2 «200 

* If PaO2/FiO2 >200, but «300 then ALI 


Clinical Features 


e Renal 


* Acute renal failure w/ azotemia, oliguria, active urinary 
sediment 
* Hypotension/Dehydration, aminoglycosides, pigmenturia (e.g. 
myoglobinuria) 
e Immune complex deposition 
* |gG, IgM,C3, bacterial antigens & antibodies 
* Tubulointersitial disease 


* S. pneumoniae, S. pyogenes, Legionella, salmonellosis, brucellosis, 
diptheria 


Clinical Features 


* Gastrointestinal 
* Accelerated apoptosis of GI epithelial cells 
* Can lead to blood loss anemia 
* Cholestatic jaundice (most frequent abnormality) 
* Transaminase/Alkaline phosphatase 1-3x normal 


* Bilirubin concentrations, usually not »10mg/dL 
* Hemolysis of RBC's, hepatocellular dysfunction due to endotoxin 


Clinical Features 


* Hematologic 
* Minor blood loss secondary to erosions in mucosal layer of 
stomach/duodenum 
* Accelerated apoptosis of lymphocytes 
* Possibly due to elevated glucocorticoids 


* Most frequent changes are neutrophilia or neutropenia, 
thrombocytopenia, DIC 


Clinical Features 


e Hematologic 
* Neutrophilia 
e Most common 
° Left shift 
* Demargination & release of less mature granulocytes from BM 
* C3a causes release of neutrophil releasing substance 
e Sustained neutrophilia is secondary to CSFs 


Clinical Features 


* Hematologic continued 
* Neutropenia 
* Increases mortality 


* Increased peripheral use of cells, damage to cells by bacterial byproducts, 
depression of marrow by inflammatory mediators 


* Morphological changes of WBC's in sepsis 
* Toxic granulations, Dohle bodies, vacuolization 
* Functional changes of WBC's 
* Increased phagocytic/cytotoxic activities 


Clinical Features 


* Hematologic continued 


e Thrombocytopenia 
* Usual a consequence of DIC 
* May be early sign of bacteremia 


* Inhibition of thrombopoiesis, increased platelet turnover, increased 
endothelial adherence, increased destruction 


Clinical Features 


e DIC 


e Clotting & fibrinolytic systems activated 
* Consumption of coagulation factors & platelets 


* Clotting system activated through the extrinisic clotting system by 
bacteria, viruses, fungi, endo/exotoxins 


* Gram(-) precipitate DIC more readily than gram (+) 
* Fibrinolytic system is activated by tissue type plasminogen activator 


* As sepsis progresses, increase release of plasminogen activator inhibitor 
type 1 


Clinical Features 


* DIC continued 


e Two forms 
* Compensated 
* “slower” generalized activation 


* Bleeding prevented by increasing coagulation factor production in liver, 
release of platelets from reserve, synthesis of inhibitors at accelerated rate 


e Decompensated 
* Clinical bleeding and/or thrombosis 


e Thrombocytopenia, prolonged PT/PTT, decreased fibrinogen & antithrombin 
Ill, increased fibrin monomer/fibrin split products/D-dimer 


Clinical Features 


* Endocrine 
* Hyperglycemia 
* Increased catecholamines, cortisol, glucagon, peripheral insulin 
resistance, impaired glucose use, decreased insulin secretion 
e Significant risk for adverse outcome 


* Must maintain tight control w/insulin infusion to keep b/w 80-100 mg/dl 
(NEJM Nov 8, 2001; vol 345, #19) 


* Hypoglycemia 
* Assoc. w/S. pneumoniae, S. aureus, S. pyogenes, Listeria, Neisseria 
meningitidis, H. flu, Enterobacteriaceae 


Clinical Features 


* Acid/Base 
* Early in sepsis [] resp alkalosis 
* Metabolic acidosis suggests inadequate perfusion, impaired 
hepatic clearance of lactate/pyruvate, increased glycolysis 


* Hypoxemia often present due to vent/perfusion mismatch 


Clinical Features 


e Cutaneous 
* Direct bacterial involvement 
* Cellulitis, erysipelas, fasciitis 
* | esions as a consequence of sepsis/hypotension/DIC 
* Acrocyanosis & necrosis of peripheral tissue 
* | esions secondary to intravascular infection 
* Microemboli &/or immune complex vasculitis 


Diagnosis 


* Pt presents with 
* Hypotension not responsive to fluid bolus 
e Inadequate perfusion 
* Complaints attributable to a serious infection 
* Hot flushed skin 
* Mental obtundation or agitation 
* Widened pulse pressure 
* Hyperventilation 
e Dysthermia 
e **beware of the old, young, immunocompromised 


Diagnosis 


* Differential Diagnosis 


* Other causes of shock 
* Cardiogenic 
* Neurogenic 
* Hypovolemic 
* Anaphylactic 
* Obstructive (PE, tamponade) 
* Endocrine (adrenal insufficiency, thyroid storm) 


Diagnosis 


eH & P 


* Basic lab and x-rays are usually successful in 
identification of source 
e CNS 
e Meningitis (nuchal rigidity, MS change, petechiae) 
* Brain abscess, sub/epi dural empyemas 
* Viral CNS infections 


Diagnosis 


° Pulmonary 
° Acute bacterial pneumonia 
° Intra-abdominal processes 
Most common source of infection leading to sepsis 
° Acute pancreatits 
° Cholangitis 
e Septic abortion/endometritis/myometritis 
* Pyelonephritis 
* Occult Abscess 
* Skin 
* Cellulitis (S.aureus, S.pyogenes) 
* Decubitus ulcer(s) 


Diagnosis 


* No obvious source 
* Endocarditis 
* Primary bacteremia 
* S.aureus, S.pneumoniae, N.meningitidis 
* Asplenia 
* Salmonella, H flu, S pneumo, N. meningitidis 
* IVD users, Pseudomonas & gram(-) bacteria 
* Skin abscess from "popping" 


Diagnosis 


° Ancillary Studies 
e CBC 
* DIC panel (PT,PTT,fibrinogen,D-dimer, ATIII) 
* CMP (include Mag, Ca, Phosphate) 
* Lactate level 
* ABG 
* UA 
e CXR 
* Cultures (blood, urine) 
* |f H&P suggest 
* LP, CT (abd...) 
* Consider 
* CRP, pro-calcitonin, IL-6 level 


Standard Treatment 


e ABC's! 
* Maintain O2 sat's above 9096 


e Hemodynamic Stabilization 


e Rapid fluid administration 
e Rate of 0.5L of NS every 5-10min 
e May require 2-6L in initial stabilization phase 
e Be careful with heart failure patients 


e Monitor response with BP, HR, RR, mental status, urine output 
(1cc/kg/hr), CVP, skin perfusion 


Standard Treatment 


m Inotropic support 
* If no response to fluids or signs of fluid overload present 
* Goal is to keep MAP above 65 mm Hg 
* Dopamine 5-20 micrograms/kg/min 
* Beta-1, dopaminergic and alpha adrenergic activity 
* Norepinephrine 
* Beta-1 and alpha adrenergic stimulation 
* Short term vasopressin infusion (0.04 units/min for 4-16h) 
* Vasodilatory septic shock 


Standard Treatment 


* End points 
* Early goal directed therapy provides significant benefit & 
improves outcome 


* Maintain CVP b/w 8-12 

° Hct 30% 

* SVO2 >70% 

* Reduction in mortality from 44% in control group to 29% in intervention 
group 


Standard Treatment 


e Empiric Antimicrobial Therapy 
e Start ASAP 
* ]ry to get culture samples before 
e Select based on adequate coverage of potential pathogens 
* Should cover gram +/- 
* Give maximum dose allowed 
* Give IV 


Standard Treatment 


* Removal of Source of Infection 
e Indwelling catheters [] send tip for culture 
* Replace Foley catheters 


* Intra-abdominal or soft tissue sites of pus require urgent 
drainage 


Standard Treatment 


Initial Baseline Assessment & Continued Monitoring 
(again goal directed) 
e Some use serum lactate to monitor response 
* ABG’s to monitor ventilation & perfusion 
e 2 large bore IV's 
* Consider central line early 
* |f requiring vasoactive drugs consider pulm artery thermal- 
dilution catheter 
* Other monitoring gadgets 


e Sublingual capnography, gastric pH tonometry, muscle oximetry, 
bioimpedance determination of CO 


Innovative Therapy 


* Based in premise that neutralizing bacterial toxins, 
cytokines, & other mediators could stop or slow the 
syndrome 


* Corticosteroids 


* Meta-analysis has shown physiologic doses of hydrocortisone improves outcomes 
e (200-300mg/d) for 5-7 days 
e Then tapered for 5-7 days 


e Activated Protein C (Xiaris 


e |nactivates Factors Va and Villa 
* Inhibits thrombin (decreases inflammation) 
* Inhibits platelet activation, neutrophil recruitment, and mast cell degranulation 
* Blocks cytokine production 
* Inhibits cell adhesion 
° Anti-apoptotic actions 
* Apoptosis (i.e. Gl epithelial cell) induces anergy 


Abscess 


A colleciton of pus (dead neutrophils and purulent exudate ) 
walled of by a zone of acute inflammation 


yl 


Pyogenic Organisms : 
Staphylococci ( MSSA or MRSA ), Streptococci,E coli and 
related gm -ve bacilli and nic bacteria (bacteroids 


and Clostridia) = 
Pyogenic organisms are resistant to phagocytosis and 


lysosymes. 
Abscess also forms in response t to tissue necrosis and organic 


FB. 


Pathogenesis : 


Occluded 
BS pon 


Localization of 


Moist 
environ 


Pus 


Liquifaction 
And 
Accumulation 


How to Diagnose ? 


Local manifestations: 

Swelling i 
Redness (not evident in dark pU 
Throbbing pain |) 
Hotness 
Pointing (latest stage) 


Fluctuation (except in pulp space, palms and soles, 
parotid, perianal, breast [] because the pus is under 
tension). 


eo oo o0o0 @e- 


General manfestations 


Fever and chills 

Toxic look 

Anaemia 
Severe infections cause cytokine response with systemic 
sepsis. 


Chronic Abscess 


® Chronic Abscess wall consists of fibrous tissue scar lined with 
granulation tissue. 

® Causes of chronicity : 1- T Cm drainage. 

® 2-infected FB (synthetic. mesh Or prosthesis) 

® 3-Necrotic tissue (necrotic tendons or bones) in diabetic 
foot,hair in pns : 

Collar stud Abscess : A superficial collection of pus coming 

from deep pocket with inflammatory narrow tract. 


CARBUNCLE: mutiple small Abscesses communicating with 
each others and opening in skin surface by multiple sinuses. 
® 


- TREATMENT | 


The only effective ttt of an abscessisI&D. 
Percutaneous drainage under guidance of U-S or CT for deep 
abscesses. 


Inadequate draianag with prolonged antibiotics lead to chronicity or 
antibioma. 


® Cellulitis and early abscess (i.e. not pointing not localised yet) |] 
Antibiotic , analgesic and warm compresses . 


spreads widely 
along tissue planes. No pus should 
be found. 


i dized | pus an 
small area of surrounding 
erythema, rat 


he difference between strep and 


Stratum 
Corneum 


Mew Skin 
Layer 


Gland Erector 


Muscle Hair Sebaceous 


Folicle Gland 


PE itis 


® A spreading infection of connective tissues.with no obvious 
entery site. 

® Often caused by B-hemolytic streptococci. The invasiveness is 
due to: 

Streptokinase : dissolve the fibrin inflammatory barrier. 

Hyaluronidase : dssolves the intercellualar matrix 

It is accompanied by lymphangitis and lymphadenitis. 

It can also complicates ^ "5-56 

There may be associated septicemia. 


TTT : Antibiotherapy ,immobilisation .elavation of affected 


EAS PELAS 


* A type of superficial cellulitis with lymphatic envolvement. 
® Caused by Group A Streptococci. 

® Anecedent trauma ,dermatosis or insect bite are common. 
® Systemic manifestations are common. 

da picture Abrupt onset of high B chills, malaise. 

* Area of erythema and burning develops over next 2 days. 


®©  :Bedrest, elevation of the limb. 
e Penicillin G IV ---Imipenem in severe cases. 


Nau N J p dl ae |  SUVETHILIGH SUCE THIHCCUUTT VI 
the epidermis.with lymphangitis. .Red shiny hot 
plaques. 

The rash has well demarcated, palpable raised 
edges,vesicles eruption. 


O 


qe dermis. 


eep strep infection in the 
| pain in an ill appearing patient is the tip 


Staph abscesses 


lobalskinatlas.com 25/08/2009 


Has sore throat and fever. Rash is painful, the skin is hot 
and tender 


Diagnosis? 


iotic Regimens Recommende: 
Patients with a Presumed Methici 


JA (MRSA) Abscess. 


Table 1. Empirical Oral Antibiotic Regimens Recommended by the Infectious Diseases Society of America for Selected 
Patients with a Presumed Methi -Resistant Staphylococcus aureus (MRSA) Abscess.* 


Antibiotic Dose 
Adults Children 


Trimethoprim-sulfamethoxazolef One or two double-strength 4—6 mg of trimethoprim per kilogram of body 
doses (160 mg of trimetho- weight per dose and 20—30 mg of sulfameth- 
prim and 800 mg of sulfa- oxazole per kilogram per dose twice per day 
methoxazole) twice per day 


Clindamycinzi 300—450 mg three times per day 10-13 mg per kilogram per dose three to four 
times per day, not to exceed 40 mg per kilo- 
gram per day 


Doxycycline§ 100 mg twice per day For children older than 8 years of age: body 
weight «x45 kg, 2 mg per kilogram per dose 
twice per day; >45 kg, adult dose 


Minocycline 200 mg initially, followed by For children older than 8 years of age: 4 mg per 
100 mg every 12 hr kilogram initially, then 2 mg per kilogram 
(not to exceed adult dose) twice per day 


* The Infectious Diseases Society of America?? recommends antibiotic treatment, in addition to incision and drainage, 
for patients with an abscess associated with the following conditions or characteristics: severe or extensive disease 
(e.g., involving multiple sites of infection) or rapid progression in the presence of associated cellulitis, signs and symp- 
toms of systemic illness, associated coexisting conditions, very young age or advanced age, abscess in an area difficult 
to drain (e.g., face, hands, or genitalia), associated septic phlebitis, or lack of response to incision and drainage alone. 

T Trimethoprim-sulfamethoxazole has been designated by the Food and Drug Administration (FDA) as a pregnancy cate- 
gory D drug combination (evidence of risk to the human fetus, but benefits may warrant use) and is not recommended 
for women in the first trimester of pregnancy or for children younger than 2 months of age. If the creatinine clearance 
is 15 to 30 ml per minute, then use half the recommended dose; this drug is not recommended for patients with a cal- 
culated creatinine clearance of less than 15 ml per minute. 

i Clostridium difficile-associated disease may occur more frequently with clindamycin than with other agents. Clindamycin 
is an FDA pregnancy category B drug (adverse fetal effects have not been shown in studies in animals; no adequate 
studies have been conducted in humans). The dose may need to be adjusted for patients with severe renal or hepatic 
disease. 

$ Doxycycline and minocycline are FDA pregnancy category D drugs and are not recommended for children younger than 
8 years of age. No dose adjustment is recommended for patients with renal or hepatic failure. 


aphylococcus aureus 
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Key Points 


® Decide if the rash is strep, staph or something else (syphilis, anyone?) 

* If strep- use drugs effective for strep- ceftriaxone, cefazolin or unasyn 
in the hospital; amoxicillin, Augmentin, cephalexin for out-patient 

® If it is likely a staph infection, treat on the assumption it is MRSA - 
clindamycin, NA vancomycin, linezolid or doxycycline 

© If you are not sure, Au ugs BID. and Bactrim DS BID covers 


strep,MSSA and MRSA 


® If it is an abscess, drainage is paramount 
* Antibiotics may not be needed unless abscess is large and inflamed 
appearing. Drainage is most important 


— 


Specific Acute Infections 


‘Tetanus 


It is a specific anaergpj infection that is 
in of: 


mediated by neuro 
Clostridium tetani 
and leads to: 


nervous irritability and tetanic muscular 
contractions. 


Aetiology 


Organism: Clostridiuam tetanı 1s 

gram positive anaerobic bacillus with a 
terminal spore giving the characteristic 
drum-stick appearance. 


Mode Of Infection e 


e |. Wounds:-hypoxic,containing devaitalized 
tissue or a foreign body. 


e 2.Umbilical stump: tetanus neonatorum 


Pathology 


The neurotoxin is an eroroxin produced 
lacaltv and reaches the central nermous 
ape along the blood stream. the motor 
nerves or Bar. 

When the toxin reaches the nervous system, 
it is fixed by the motor cells and can not be 
detected in the blood or CSF. 

The antitoxin can only neutralize the toxin 
before it gets fixed to the nervous tissue. 


The toxin increases the exitability of the 


.. motor cells of the medulla and spinal cord, 
so slightest stimuli produce violent spasm. 

e Death results from exhaustion, 
hyperpyrexia, heart failure, asphyxia or 
pneumonia. 


Clinical Picture @ 


In non- "ramen is short from 24H to 15 
days. - 
In immunized is longer than 11 days to 
es weeks c or nir. 

vag ds AEEA, rigidity of the 
muscles, swelling at the site of wound, local 
twitches, restlessness, and an anxiety. 


TETANUS €» 


(Lockjaw) 


x Intact Sensorium m Spasms of 


Facial Muscles 
x Headache | e Fixed Smile 
eo —b 


e Elevated Eyebrows 


* Difficult Swallowing 
* Jaw Stiffness 


+ Gore Throat ES 


* Irritability x Restlessness 


x TONIC Spasms ) 5” Chills 

* l (. * Exaagerated 
Frevention - U eee 
Childhood 


Immunizations * Profuse Sweating 
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Laboratory Finding 


Polymorphnuclear leucocytosis. 


Prevention © 


i Immunization [active] with tetanus toxoid with 
routine childhood immunization, with booster 
injections every 7-10 years. 


^ Individuals who previously received three or 
more doses, the last within 10 years: need a 


hooster dose of tetanus toxoid. 


= Those who received less than three doses: E 
need a booster dose of tetanus toxoid and tetanus 
immunoglobulin [passive]. 


Individuals not previously immunized: 
-need full immunization with tetanus toxoid 


‘Treatment 
Neutralize toxin with TIG. 


Wound debridment. 
Avoid sudden stimuli. 


Muscle relaxant with mechanical 
ventilation may require tracheostomy. 


Aqueous penicillin G ,10-40 million units 
a day IV. 


Nursing. 


Gas Gangrene 


MEN 


It 1s an acute spreading infection 
associated with gas formation and 
profound toxaemia caused by anaerobic 
spore-bearing bacilli of the clostridium 


group. 


Pathology ® 


u 


° Clostridia proliferate and produce toxins 
that diffuse into the surrounding tissue. 


° The toxins destroy local circulation. 


A This allows further invasion. 


Factors predisposing to gas © 
angrene: 


g 
Lacerated wounds involving bulky 


muscles. 

Presence of foreign bodies or devitalized 
tissues. 

Ischemia of muscles. 

Infection by anaerobic bacteria. 

As a complication of above knee 
amputation in patient with faecal 
incontinence. 


Bacteriology 


Organisms falls into two groups: 


Cl.oedematiens 


Saccharolytic organisms: 
-Cl.welch1ii,-Cl.septicum,-and 


Proteolytic organisms: 


-Cl.sporogenes,-Cl.histolyticum and 
Cl.tertium. 


Clinical Picture ® 


° The incubation period varies from few 
hours to few days. 

e Generally ;the patient 1s pale, anxious, and 
apprehensive. 
-The temperature may be raised and there 
is marked tachycardia. -The 
hands are cold and clammy. -An 


icteric tinge may be present and there is 
oliguria.In severe case there 1s shock. 


Locally. -pain and numbness ın the 
affected area. 
-swelling and there may be crepitus with 
gas bubbles. 
-A sanguineous dischrge of a characteristic 
odour. 
-The affected muscles — then 
ereenish and finally black 
discolouration,do not contract,do not 
bleed if cut, the skin black. 


Prevention 


Adequate debridement of wounds. 
Antibiotics. 


Avoid tissue hypoxia. 


Treatment 


e Wound management. 
e Hyperbaric oxygenation. 


e Antibiotics: penecillin. 


Necrotizing Fasciitis © 


It is an invasive infection usually caused 
by a mixed microbial flora including 
microphilic streptococci, staphylococci, 
Gram-negative bacteria and 
anaerobes,especially peptostreptococci, 
and bacteroids. 


Pathology © 


-- 


= The infectious process spreads along the 
fascial planes and results infectious 
thrombosis of the vessels passing between 
the skin and deep circulation. 

= Superficial skin necrosis follows. 

* Hemorrhagic bullae appear as the first 
sign of skin death. 

+ Fascial and subcutaneous fat necrosis 
involves wider area than the skin. 
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Clinical Picture ® 


| There are manifestations of toxemia with 


| fever and tachycardia. 


e The skin shows hemorrhagic bullae and 
necrosis surrounded by oedema and 
inflammation. 

e Crepitus 1s occasionally present. 


Thre largi, dark, Bail-ika Bird ane à diagnose septem of naiotiima 
meds (ak0 known as Desh- eating denen) 
ibeere EMBSS, IE hip Friesen com 


Investigations 


T 


Swab for culture and sensitivity 


At surgery :oedematous, dull gray fascia 
and subcutaneous tissue with visible 
thrombi in penetrating vessels 


Prevention 


Z2 


e Adequate debridement of wounds 


e Antibiotics 


Treatment 


° Surgical 


e Antibiotics 


= Blood transfusion 


Pseudomembranous colitis 


Antibiotic-Associated Diarrhea.(cephalosporin andciprofloxacin) 
Caused by clostridium difficile. 


Infection produces thick fibrous membrane on large intestinal 
mucosa. 


Toxins cause watery and bloody diarrhea with dehydration and 
electrolytes loss. 


Diagnosis : Sigmoidoscopy and Biopsy. 
stool exam and culture. 
TTT: Penicillin ? Fails to penetrate the pseudomembrane. 
Oral metronidzole. 
Oral Vancomycin ( not absorbed from GIT). 


T.B. 


Introduction © 


e Mycobacterium tuberculosis (MTB), a small, aerobic, G+, 
non-motile acid fast bacillus 

* Types 

1)Human 

2)Bovine (milk) rare now 

* Transmission 

. Inhalation 

. Ingestion 

. Direct inoculation 


* Pathology 
Epithelioid cells 
Lymphocytes 
Langhans giant cells 


* Fate 
1)Caseation 
2)Fibrosis 


PATHOLOGY, 


1. TB bacilli phagocytosed 
by mononuclear cells 


2. Epitheloid cell formation 


3.Langhans giant cell formed by fusion 
epitheliod cells. Formed only if caseation 
necrosis has occurred 


* General Signs and Symptoms: 
include fever, chills, night sweats, loss of 


appetite, weight loss, and fatigue. 


PATHOGENESIS 


Cold abscess 


2 Formed by collection of products of 
liquefaction and reactive exudation 

4 Composed of mainly serum,leucocytes,caseous 
material, bone debris and TB bacilli. 

a Tracks away along neighbouring vessels and 
nerves to reach surface 


a May burst to form sinus. 


* Investigations: 
e PCR 


e Zeihl Neelson stain of exudate for bacteria 
e Tuberclin test 
e X-ray 


* Treatment 
* INH, Rifampicin, Pyrazinamide and Ethambutol for 9 months 
* Aspiration?? 


Actinomycosis 


* Non-contagious chronic 
infection. 


* About 70% of infections are 
due to either Actinomyces 
israeli 

e The disease is characterized 
by the formation of 
painful abscesses in 
the mouth, lungs. 


° Cervico-facial site is the commonest. €» 


In severe cases, they may penetrate the 
surrounding bone and muscle to the skin, where 
they break open and leak large amounts of pus, 
which often contains characteristic granules (sulfur 
granules) filed with progeny bacteria. These 
granules are named due to their appearance, but 
are not actually composed of sulfur. 


* Treatment : Penicillin 


Surgical site infection 


* A surgical site infection Is an infection that occurs 
after surgery in the part of the body where the 
Surgery took place. (Surgical site infections can 
sometimes be superficial infections involving the 
Skin only. Other surgical site infections are more 
serious and can involve tissues under the skin, 
organs, or implanted material). 


What increases risk for a SSI 


* Medical conditions that cause a weak immune system 
such as diabetes, HIV, or cancer 


* Medicines that cause a weak Immune system such as 
steroids 


* Decreased blood flow to the incision from blocked or 
narrowed blood vessels 


e Smoking or being overweight 
e Older age 
* Radiation, chemotherapy, or poor nutrition 


What are the signs and symptoms of a SSI 


* Fever 
* Redness, swelling, and pain near the surgery area 
* Red streaks coming from the surgery area 


° Blood, fluid, or pus draining from your surgery 
area 


* A foul odor coming from the surgery area 


How is a SSI diagnosed 


* Blood tests may show the germ that is causing the 
infection and give information about your overall health. 


* A culture is a sample of fluid or tissue taken from near 
your incision. It is sent to a lab and tested for the germ 
that is causing the infection. 


° X-ray or CT pictures may be done to look for infection in 
deeper tissues. You may be given contrast liquid to help 
the pictures show up better. Tell the healthcare provider if 
you have ever had an allergic reaction to contrast liquid. 


How is a SSI treated 


* Medications (antibiotics and anti-inflammatories) will 
be given to treat the infection and decrease pain or swelling. 


* Wound care may be done to clean your wound and help it 
heal. A wound vacuum may also be placed over your wound 
to help it heal. 

* Hyperbaric oxygen therapy (HBO) may be used to get 
more oxygen to your tissues to help them heal. The 
pressurized oxygen is given as you sit in a pressure chamber. 

* Surgery may be needed to clean the wound or remove 
infected or dead tissue. 


Surgical site infection SSI. 


An invasion of microorganisms through 
broken tissues,after surgery 


Types of wounds 
according to susceptibility to infection. 


e 1- clean wound : No breech of GIT,respiratory,and urinary tract. 

e no breech of sterilization . Absence of source of infection. 

: e.g thyroidectomy, mastectomy. 

* 2-Potentially contaminated wound: Breech of GIT,respiratory 

° Urinary tract without spill. e.g Appendectom,cholecystectomy. 

° 3-Contaminated wound: Breech of GIT,respiratory and urinary 
tract with minor spill . Surgery in infected tissues.(colectomy) 

° 4-Dirty (Infected wound): Major spill, Surgery in pus,stool or 
gangrane. E.g Exploration for peritonitis or perforated viscous. 


Prevention 


* Information for patients and carers 


* Pre-operative measures 
* Patient 
= Ward 


* [ntra- operative measures 
= Operating theatres 
* Operating procedures 


* Post-operative measures 


Information for patients and carers 


* Offer patients and carers: 

* clear, consistent information and advice throughout all stages of 
their care. This should include the risks of surgical site infections, 
what is being done to reduce them and how they are managed. 

* how to care for their wound after discharge. 


* how to recognise a surgical site infection and who to contact if they 
are concerned. 


* Use an integrated care pathway for healthcare-associated infections 
to help communicate this information to both patients and all those 
involved in their care after discharge. 


* Always inform patients after their operation if they have been given 
antibiotics. 


Pre-operative measures 


* Preoperative showering 
* Advise patients to shower or have a bath using soap, 
* either the day before, or on the day of, surgery. 


* Hair removal 


* Do not use hair removal routinely to reduce the risk of surgical site 
infection. 


* [f hair has to be removed, use electric clippers with a single-use head 
on the day of surgery. 


* Do not use razors for hair removal, because they increase the risk of 


Pre-operative Shaving/Hair Removal 


* Seropian, 1971 
Method of hair removal 
Razor = 5.6% SSI rates 
Depilatory = 0.6% SSI rates 
No hair removal = 0.6% SSI rates 


Timing of hair removal 
Shaving immediately before = 3.1% SSI rates 


Shaving < 24 hours before = 7.1% SSI rates 
Shaving >24 hours before = 20% SSI rates 


Pre-operative measures 


« Patient theatre wear 


* Give patients specii theatre wear that is appropriate for the procedure and 
inical setting, and that provides easy access to the operative site and areas 
r placing devices, such as intravenous cannulas. 


* Consider also the patient's comfort and dignity. 


* Staff theatre wear 


* All staff should wear specific non-sterile theatre wear in all areas where 
operations are undertaken. 


* Staff leaving the operating area 


* Staff ween non-sterile theatre wear should keep their movements in and 
out of the operating area to a minimum. 


Surgical Attire 


* Scrub suits 
* Cap/hoods 
* Shoe covers 
* Masks 

* Gloves 


* Gowns 


Pre-operative measures 


* Nasal decontamination 


* Do not use nasal decontamination with topical antimicrobial agents 
aimed at eliminating Staphylococcus aureus routinely to reduce the risk 
of surgical site infection. 


* Mechanical bowel preparation 


* Do not use mechanical bowel preparation routinely to reduce the risk 
of surgical site infection. 


* Hand jewellery, artificial nails and nail polish 


* The operating team should remove hand jewellery, artificial nails and 
nail polish before operations. 


Antibiotic prophylaxis 


* Give antibiotic prophylaxis to patients before: 
* dean-contaminated surgery 
* Do not use antibiotic prophylaxis routinely for clean non-prosthetic 
uncomplicated surgery. 


* Use the local antibiotic formulary and always consider potential 
adverse effects when choosing specific antibiotics for prophylaxis. 

* Consider giving a single dose of antibiotic prophylaxis intravenously 
on starting anaesthesia. 


Intra-operative measures 


* Sterile gowns 


* The operating team should wear sterile gowns in the operating theatre duri 
theo eration imp has ahahaha ide. 


* Gloves 
* Consider wearing two irs of sterile gioves when there is a high Bids of glove 


perforation and the consequences of Contamination may be 


* Antiseptic skin preparation 
* Prepare the skin at the surgical site mnmedciately before incision using an 
antiseptic (aqueous or alcóhol-based) preparation: povidone-iodine 
chlorhexidine are most suitable. 
* If diathermy is to be used, ensure that antiseptic skin preparations are dried 
by evaporation and pooling of alcohol based preparations is avoided. 


ost-operative measures 


Changing dressings 
* Use an aseptic non-touch technique for changing or removing surgical 


wound dressings. 


Postoperative cleansing 
* Use sterile saline for wound cleansing up to 48 hours after surgery. 
* Advise patients that they may shower safely 48 hours after surgery. 


* Use tap water for wound cleansing after 48 hours if the surgical wound 
has separated or has been surgically opened to drain pus. 


Needle injury 


WHAT IS NEEDLE STICK INJURY 


e A needle stick injury is a percutaneous piercing 
wound typically set by a needle point, but possibly also 
by other sharp instruments or objects. Commonly 
encountered by people handling needles in the medical 
setting, such injuries are an occupational hazard in the 
medical community. These events are of concern 
because of the risk to transmit blood-borne diseases 
through the passage of the hepatitis B virus (HBV), the 
hepatitis C virus (HCV), and the Human 
Immunodeficiency Virus (HIV), the virus that causes 
AIDS. ( Wikipedia ) 


WHO REPORTS ON NEEDLE STICK INJURIES 


e WHO reports in the World 
Health Report 2002, that of the 
35 million health-care workers, 
2 million experience 
percutaneous exposure to 
infectious diseases each year. It 
further notes that 37.6% of 
Hepatitis B, 39% of Hepatitis C 
and 4.4% of HIV/AIDS in Health- 
Care Workers around the world 


are due to Needle stick 
injuries 


RISKS OF SEROCONVERSION DUE TO SHARPS 
INJURY 
FROM A KNOWN POSITIVE SOURCE 


Virus Risk (Range) 
HBV 6-30%"* 
HCV ~2% 

HIV 0.3% 


(“Risk for HBV applies if not HB vaccinated) 


RECAPPING THE LEADING CAUSE OF 
INJURY 


Recapping can account for 25 to 30 percent of all 
needle stick injuries of nursing and laboratory staff. 
Often, it is the single most common cause. 


It is extremely dangerous to hold a needle in one hand 
and attempt to cover it with a small cap held in the 
other hand. Injuries occur three different ways: the 
needle misses the cap and accidentally enters the hand 
holding it. the needle pierces the cap and enters the 
hand holding it. the poorly fitting cap slips off of a 
recapped needle andthe needie-stabs the hand. 


DISPOSAL OF NEEDLES 


* Needle stick injuries 
commonly occur when 
workers dispose of 
needles. They occur 
when staff use special 
containers for needles 
and sharps. They also 
occur when needles are 
disposed of improperly 
in regular garbage or 
lost in the workplace. 


IF YOU ARE INJURED 


- If you suffer an accidental 
contaminated needle stick 
injury, you should 
immediately wash the 
wound thoroughly with 
soap and water, then report 
it to your employer. Do not 
hesitate. Universal 
precautions require that all 
blood and other body fluids 
be treated as though they 
were contagious. In the —. 


wake of a needle stick 
DRT MAG NA 


Contaminated needle stick, 
sharps injury, bite or scratch - 
encourage bleeding, wash with 
soap and running water 


Blood or body fluid in eyes or 
mouth - irrigate with copious 
quantities of cold water 


Blood or body fluid on broken 
skin - encourage bleeding if 
possible and wash with soap 
under running water (but without 
scrubbing) 


BASIC INVESTIGATIONS AND TREATMENTS 


* Take blood for virology, 
(HIV, hepatitis B, hepatitis 
C) from the injured worker. 
Start PEP where 
appropriate and consider 
the need for antibiotic 
therapy or hepatitis B 
immunization. Recheck HIV 
status 3 months later and 


| 
hepatitis serology 3 and 6 


months later. "S l 


* Anti retroviral treatmentsdf————— — 
warranted 


* Needle stick injuries can be preventable if safety is followed in 
the work place. Many needle stick injuries cause fear among the 
Health care workers, leading to liabilities on the Hospitals. If the 

needles handled at the point of work several injuries can be 
avoided. Health education, understanding of Universal 
precaution using newer devices to dispose needle will be 
beneficial to Health work force 


Stereilization 


TERMS AND DEFINITIONS 


Sterilization 


The process by which an article, surface or medium is freed of all 
viable microorganisms either in the vegetative or spore state is known as 
sterilization. 

Disinfection 

* The process of destruction of pathogenic microorganisms by direct 
exposure to chemical and physical agents are called as disinfection. 

- The agents used to achieve these state is called disinfectant. 


* Chemical disinfectants which can be safely applied to skin or mucous 
membrane and are used to prevent infection by inhibiting the growth of 
bacteria are called antiseptics. 


Bactericidal agents and germicides 
Agents which are able to kill bacteria. 
Bacteriostatic agents 
Agents which prevents the multiplication of bacteria ( doesn’t kill). 


Various Agents In Sterilization 


PHYSICAL AGENTS CHEMICAL AGENTS 


Alcohols: 
Sunlight Ethanol, isopropyl 
: Aldehydes: 
Drying Formaldehyde, Glutaraldehyde 
Dry heat : yes 
Hot air oven, Incineration, Flaming ii 
Moist heat: 
Boiling, Pasteurization, tyndallisation, Auto Halogens 
claving 
Filtration Phenolic compounds 
on Gases 
Radiation ; 
Ue Eis Ethylene oxide, Formaldehyde, beta 
lonizing, Non lonizing propiolactone (BPL). 


Ultrasonic vibration Metallic salts and surface active agents 


Chemical Agents: 


Properties of Ideal antiseptics or disinfectants should 


4 Effective against all microorganisms and have a wide spectrum of 
activity. 

Have speedy action. 

“Be effective in presence of organic matter. 

“Be effective in varying pH(acidic and alkaline medium). 

“Be active in presence of organic matter. 

“Be stable. 

«= Also compatible with other antiseptics and disinfectants. 

“Have high penetrating power. 

«Not corrode metals. 

“Not cause local irritation or sensitization. 

«Not interfere with healing. 

«Not be toxic if absorbed into circulation. 

“Be cheap and safe. 


Chemical Agents: 


Factors influencing antiseptics or disinfectants: 


< Time of action. 

< Temperature. 

3 Concentration of the substance. 
“pH of the medium. 

“Nature of the organisms. 
Presence of foreign material. 


Mode of action 


Protein coagulation. 

Disruption of cell membrane. 

Removal of free sulphydryl groups which is essential for the functioning of 
the enzymes. 

Substrate competition. 


Thank you 


